baarogarpHocTu

MbI 06a npusHateabHbl [InTepy Yokmeny 3a To, uTo oH
JI00E3HO COIIACUJICS ChIIPATh POJIb HALIETO «aHTPEIpe-
Hepa» U MPEeACTaBUTh HAC YUTAIOMEH MyoInKe, a TakKe Ha-
memy pegaktopy, Pyt Cannusen, 3a ee cTOHKyIo Bepy B yjjauy
IIPOEKTA, 32 YIIOPHOE CTPEMJIEHHE K SICHOCTU U ITPOCTOTE B U3-
JIOKEHUU U OPraHu3aIU1 MaTEePUAJIOB.

Jlappm Kary xenaet nobaarogaputs cBoio cynpyry Jlopuc
ApoBud 3a KPUTUYECKYIO TPOHUILATEIbHOCTD, TOJIKOBBIE CO-
BETBI U PEJAKTOPCKYIO MOMOIIb, a Takke bonnu Kuccen 3a ne-
0CJIA0HYIO AIMUHUCTPATHUBHYIO IO/IEPKKY 3TOIO IPOEKTA.

Mbsuuunr Pyoun 6narogaput /xetin Pyoun, Tamusinyio Ha
cebe Bce TATOTBI JKU3HM, KOTJIa OH 3aKOMAJICS Ha J[BA JIOJTHX
rojia B MCCJIEJOBAHUAX, MMCAHUHE U KaXyIeMCsd HECKOHYAe-
MBIM NEPENUCBIBAHUN TEKCTA, U BBICKA3ABIIYIO PsiJ| paccygu-
TEJIbHBIX 3aMeUYaHUI, KOTOPbIE IIOMOIVI POJUTBCS 3TOU KHUTE.
MbauHMHT Takke npusHaTeseH Jlappu, NpuioKuBIIeMy OrpoM-
HBI€ YCUJIHS Pajd TOTO, YTOOBI OHA HE yMEPJIa BO MJIAJICHIECTBE.
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IIPEAMCIIOBUE

BHepBbIe JeCATUNETUSA TTocjae BTopoii MUpOBOI BOMHDI
B CIIIA Ha61102JI0CH pE3KOE MOBBIMIEHUE POXKIAEMO-
ctu. B 1946-1964 rogax Ha CBeT MOSBUJIUCH 76 MUJIJIHMOHOB
yesoBeK, KoTopble K 1980 rogy cocTaBmuim OKoJIO TpeTH Ha-
cenenus crpasbl. Ilo Mepe Toro kak sTa monyasnus JOCTH-
raeT CPeJHETO BO3PACTa, A 3aTEM IIPEOJ0JIEBAET €TI0 BEPXHIOIO
IPaHUILY, O0IIee KOMNYECTBO HAaKAIIMBAIOMIENC Sl MEHTAJIbHOMN
SHEPTUH, yUUTbIBAS 3HAYUTEIBHO YBEJIUIUBITYIOCS ITPOJOJIKU-
TEJIBHOCTD KU3HU, JOCTUTAET YPOBHEH, ITPEK/Ie Ka3aBIINXCS
Kpaiine BbicOkMU. OTCIOA CIIe[yeT IPOTPECCUPYIONINI MHTe-
pec (1 oNTUMHU3M) K BOIIPOCAM COXPAHEHUS U YIyYIIECHUS YM-
CTBEHHBIX CIIOCOOHOCTEN B HoJiee

crapmeM Bo3pacTte. MomHble UH-

CTPYMEHTBI HAYKH, U3BECTHOI KaK &@
MOJIEKYIIpHAsl OMOJIOTUSA, U CPeJ-

CTBA MOJY4YEHUs] ONITUYECKUX U30-

Opa’keHUIl MO3ra IIOMOTal0T UCCJIe-

JOBATEISIM-HEBPOJIOTaM BO BCEM -
Mupe OYKBAJbHO 3ariasiAbIBaTh %

BHYTPb pa3yMa, OCYIIECTBJISIONETO

nporecc MpinieHus. YyTs g He Y\

€X€JJHEBHO JOTOIIHbBIE YUEHbIE 00-

HAPY>KMBAIOT: MHOI'MM U3 I'PYCTHBIX
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Mpenucnosune 5

AQHEKIOTOB O CTAPYECKOM Mapas3Me CJIe0BaJIO Obl OCTABATbCS
BCETO JINIIb AaHEKJOTAMH U He 6oJee; «MyJpbIi CTapel» — OT-
HIO/ZIb HE TOJIBKO KJMIIUPOBAHHBIM CKa30YHBINA IEPCOHAX,
HO U BIIOJIHE JIOCTHKUMas PeaTbHOCTD. Bbl 3HaeTe crocoonl
noJiep;kaHusd xopoueil pusnueckoit GopMbl; HAPAAY C HUMU
MMEIOTCS M TAKHE, KOTOPBIE TO3BOJIAT BAM «IIOA3APATUTDH MEH-
TAJIbHbIE AKKYMYJISATOPbI», TO €CTh YBEJIUUYUTDL 6OPOCTD, Bbl-
HOCJIMBOCTDb 11 TOTOBHOCTD TOJIOBHOTO MO3ra K JII00011 paboTe.

Helipo6uka, onuceiBaeMasi B 3TOH KHUTE, — aOCOJIOTHO
HOBAZ nporpamMmMa ynpa:kHeHUH, ITOKa He MOJKpPEIUIeHHAsS
CKOJIb-HUOY/b GOJIBIINM YHCJIOM IMPaKTUYE€CKUX UCIIBITAHUH,
HO ONMPAIOMIASICA HA COJIU/IHbIE HAyYHbIE OCHOBAHUS U ABJISAIO-
IASICST BOJHYIOIUM BOOOPKEHHE CUHTE30M BasKHBIX HAXOJ[OK
U pe3yJIbTaTOB CKPYIYJIE€3HOTO U3y4E€HUs TOJOBHOTO MO3Ta ue-
JIOBEKA, — MPEAJIaraeT BaM KOHKPETHYIO U JEUCTBEHHYIO CTPa-
TETHUIO MOJ/IEPKAHNS €T0 MPOU3BOJUTEILHOCTU U THOKOCTH HA
NPOTSKEHUHN BCEU JKU3HU.

OT TEOPUHU K ITPAKTHKE

Y 0sepu cobemeennou keapmupor Jowcetn sanycmuna pyky 6 c601
NAOCKYI0 0amcKy10 cymoury. OObIuno Kntouw 1eicam 6 HapyrcHom 6o-
Kosom Kapmanuuxe. Ho ne cecoons. « Heyocenu s 3aomuia ux 63amu?
O nem... Bom onu!» Kenwuna owynvisaem ux, cmpemsco onpe-
derums, Kaxoi nodxooum K eepxnemy samxy. Ilocne 0syx neyoau-
HBIX NONBUMOK CALIULHO: Mom npusemauso werkuyn. Ilepewaznys
nopoe, /Jocetin noMAHYIACH HANEE60 K BVIKNIOUAMEN) C6EMA. .. HO
3auem 3mo? Mydw nonosokce npudem, on u exnrouum. Aezko kacaaco
CMEHBL NALLYAMU, OHA NPOULTA HANPABO K WKAPY, CHANA U NOBLCUN
myoa 60t naauy. 3amem MeOeHHO NOBEPHYLACH U Npedcmasula
cebe mecmononoxcerue mymoouKu ¢ meiedoHoM-asmoomeemuUuKoMm.
Ocmoposcno npodsueaemes 8 mom wanpasrenuw. Ilymesoonvimu
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6 Helmpobuka

opuenmupamu cry’cam MaKaa Koxca Kpecia... apomam po3 u3
6a3bl, NOLYUCHHOU 8UEPHa 8 NOOAPOK KO OHI0 PONCOCHUA... 0CMO-
podkcHo, He HamKHyMbCA 6v1 Ha ocmpvill Yeon Kogetinozo cmonuxa!
Kaxyw ungopmayuro na smom pas ocmasuiu 00mouaoyvr?

Aea, eom u mymbouxa. Bom annapam. Joceun svimanyra pyky
U CKONb3IHYLA narvvyamu no xrasuamype. Kaxcemea, smo knonka
socnpoussedenun? «Ox, ecnu HaNCMy KHONKY CMUPAHUA. ..» — 0Y-
Maem MHCEHWUHA U CHOBA HEHCHO Mpozaem KIasUUU, Jdceras yoe-
oumucs, umo owudxu Hem. Buepa smo bvuio max neexo! Ona moana
clenamv u 00Ho, U Opy2oe, u mpemoe, NPOCMO 02AA0CEULUCH BOKPY2.
Ce200ms 6ce no-opyzomy. Ona ne uoum Huuezo.

He Bonnyiitecn: /Isxelin He cpakeHa BHE3aIIHOU caeno-
toii. Jlocturnys 50 jeT, oHa NpuHAIA CTPAaTETUYECKOE pe-
IIEHHE: BBECTU B CTUJIb COOCTBEHHOM JKM3HM €€ HEBHbIE
3aHATHA Helipobukoii. Onuparnasacsa Ha HOBEHIINe OTKPBI-
THS, CJleJIAHHbIE ITPU U3yYEHUH TOJIOBHOTO MO3Ta YEJIOBEKA,
HelpoOuKa Kak HoBas (popMa €ro TPEHUPOBKHU CIIPOEKTH-
POBaHa C I€JbIO MOJJAEPKATh KUBOCTb U BEPHOCTb MBbIII-
nenus. JIxxelH caromana ctepeoTun (OOBIYHYIO, PYTHUHHYIO
IPOIEYPY) CBOETO BO3BPAIEHHUS JOMO, U IIeTN HEHPOHOB
(HEpBHBIX KJIETOK) B €€ MO3T€ BBIHYK/JE€HBI paOOTATh «HA ITOJI-
HBIX 0600poTax». COMKHYB BEKH, OHA JIOJKHA IIOJIAraThCA YKe
He Ha 3peHHe, a Ha OCA3aHMe, CJIYX, OOOHIHME, IIPOCTPAH-
CTBEHHOE BOOOPaKEeHUE, IPUMEHATD 3TH YyBCTBA U CIIOCO0-
HOCTH JUISl IEPEABIKEHUI BHYTPHU KBAPTHUPHI (B 9Y€M OHU
BECbMa PEJKO OBbLIN 3aJ€HCTBOBAHBI paHblue). B mpomecc
TPEHUPOBKU BOBJIE€YEHA U dMOIMOHAIbHAS CTOPOHA JTUYHO-
CTH: BeJIb HEBO3MOKHOCTDb BU/IETh, KaK U3BECTHO, COIIPOBO-
xpaerca crpeccoM. [lox BauannemM Bcex 3TUX HENPUBLIYHbBIX
3ajlay ¥ HArpy30K BO3HHKAIOT HOBBIE CBS3U MEXJYy HEHpO-
HAaMH, 3HAYUTEJIbHO OTIIMYAIOIHUECS OT CTAPBIX, HOBBIE MO-
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Mpeancnosune 7

JieJTN B3aMO/JIeHiCTBUS HEPBHBIX KI€TOK. BoT Tak u pa6oTaer
HeHpoOuKa.

Hama kHura pacckaskeT o IPUHIIUITHAIBHBIX OCHOBAX HEll-
POOHKU M OOBACHUT, IOYEMY 3TH YIPAKHEHUS BCECTOPOHHE
YIY4IIaIoT JeATEeJbHOCTD BAlllero MO3Ta II0 MEpPE TOTO, KaK BbI
CTAaHOBUTECH CTAPIIE U CTAPIIIE.
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ITABA

HEMPOBUKA:
HOBAAd TEOPUA
TPEHUMPOBKHM MO3TI'A

ax 36anu Moz20 axmepa, KoOmopoul NOABLANCA 60 6CEX PAHHUX
« punvmax Byou Annena? Hy, mor 3naews. .. maxou wamen
¢ BLIOUWUMUCS BONOCAMUZ..»

B mepsBbIit pa3, 3a6bIB UMSI 3HAKOMOTO 4Y€JIOBEKA JIMOO Ha-
3BaHME KMHO(MWIbMA WIN 3a0bIB O HEOOXOAUMOCTH SIBUTHCS HA
BaXXHOE COOpaHueE, BbI, CKOPEE BCETO, BOCKJIMKHeETE: «Baii-Baii,
Kakas noreps! M3 mens yxxe, HaBepHO€, IOPOIIOK ChIILIETCs!» —
HO IIyTKOH 3TO OyeT b Hartos1oBuHYy. ITogkperuiasacs coobme-
HuAMU 1 KapTuHKamu B CM, BbI OTOXKIECTBIIsIETE 320BIBUNBOCTD
C IEPBBIMU CTAAUSMU YCKOPSIIOMIETOCSI MEHTAIBHOTO PErpecca.

«On euge yuacmeosan 6 Kaxom-mo 6po06elckom oy 6MeECMe ¢ IMUM,
Kax e20... Ja mvy nonumaeutv, 0 Kom A 2060p10...»

M, MmokeT OBbITD, Balll COOECETHNK JJOTAIACTCS: NIMEETCS B BUJY
Tonn Po6eptc. A ecoi He forafaeTcs, TO Bbl PACCTPOUTECH U 032
6oruTe cebsl YHOPHBIMU MONBITKAMU BCIIOMHUTD 320BITOE MM,
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MnaBa |. Hepo6uika: HoBasi Teopusa TPEHUPOBKN MO3ra 9

OGBIYHO ITOCJIE COPOKA WIH IIATHAECATH JIET (Y MHBIX JIIOJEH 3TO
CJIy4aeTCs U IIOC/I€ TPUJIATH) BbI HAUMHAETE 3aMEYaTh 32 COOOM
IOJOOHBIE MEJIKHE NPErPeIeHus: He IIOMHUTE, Ky/a IOIOXIIN
K/TIOYU OT MAaIllMHBI MJIM YTO OBLIO IIEPEYHCICHO B CIIICKE HEOO-
XOJIMMBIX ITOKYITOK, KOTOPBIN BbI OCTABUJIM JIOMA, Yi/Isl HA PBIHOK
1TA B GaKJIEHHYIO JTABKY... HE IOHMMA€Te MHCTPYKITUI 110 3KCILTya-
TAIN HOBOTO BUJIEOMAarHUTO(POHA I MUKPOBOJTHOBOM IIEYH. ..
He Ccpasy coodpakaeTe, Ijie MPUIIAPKOBAHO Ballle aBTO, IIOTOMY
YTO BBIILIM CO CTAJIMOHA YePe3 JIPyrue BOpoTa.

ITycTb faske 3T MeJIKUe Perpemenus He CUJIbHO MEIIAloT
IIOBCEHEBHOM KU3HU, HO OECIIOKONCTBO BBI3BIBATH MOTYT. BbI
CTPALINTECHh CTATh MOXOKUMH HA TETYHIKy lappuer, koTopas
CIIOCOOHA BCIIOMHUTD B JE€TAIAX COOBITHUSA, IIPONUCXOAUBIINE
B roJibl Besmmkoil genpeccuu, u He B CUIaX OOBACHUTD, YTO
oHa jgiestana paepa. I[IpsmMble KOHTAKTBI C JIOJbMU, Y KOTOPBIX
BCJIE/ICTBUE CTAPEHUS 3aTPYAHAIOTCS BOCIIPUATHE, TOHUMAHIE
U TaMATb, HAIIOJHAIOT BAaC TPEBOTOM, KOT/IAa M BBl TOKE BJPYT
3a0bLIM YTO-TO OpPAMHApPHOE, OObIKHOBeHHOE. He Myapeno
cpasy cJieJ1aTh BBIBOJ: MOJI, CTAPEHHE — 3TO HEMUHYEMOE CO-
CKaJIb3bIBaHUE K 3a0bIBUMBOCTH, K IMYTAHUIE MBICJIEH U JaxKe
K IIEPBBIM CTaAusAM 60s1e3Hn Asbnreiimepa (ciaboymue ns-3a
IPOrPECCUBHOTO BBIPOXKAECHUS HEPBHBIX KJIETOK MO3ra, IMOJ:-
JIMHHBIE IPUYUHBI €TO IIOKA HEU3BECTHDI).

He Topormrecnh ropeBats! bezobuanas 3a6bIBUNBOCTD HE
ABJISAETCS CUMIITOMOM 3TOTO CTPAIIHOTO 3a00JI€BaHUs, U €CTh
CpeJICTBa, O3BOJSAIONNE YCIEIHO 60POThCs ¢ Heto. Henas-
HUE MCCJIE/JOBAHUS TOJOBHOI'O MO3Ta YeJIOBEKA YKAa3bIBAIOT HA
HOBBI€ IIPUEMBI, KOTOPbI€ MOXHO BKJIIOYATb B IIOBCEHEBHYIO
JeATENbHOCTD, YTOOBI YKPEIUIATH U pa3BUBATh €I0 BHYTPEHHUE
cBA3U. BOOpYy:KMBIIMCD I1€JILIM APCEHATIOM TaKUX IPUEMOB, BbI
IIOJTyJaeTe peaabHbIe NIAHCHI YIyYHIUTh CIIOCOOHOCTD BAIIEro
MO3ra IIPOTHUBOCTOATDH HAPYIIEHUSAM KUBOCTH COOOPAKEHUS.
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10 Helpo6yika

E>xetHEBHO HEBPOJIOTH JIOKA3BIBAIOT JIOKHOCTH MHOXKECTBA
MupoB o ctaperommeM Mo3re. C TOMOLIBIO YIUBUTEIbHBIX HOBBIX
TEXHOJIOTUH OBICTPO IePECMATPUBAIOTCS CTABIINE OBLIO TPAJIH-
IIMOHHBIMHU IIPEJICTABJIEHUS O TOM, KaK IPOUCXOUT CTapEeHUE
rojoBHOTO Mo3ra. [TosrydeHsl scHbBIE CBI/IETEILCTBA: YETOBEYe-
CKUIA MO3T He 00513aH C BO3PACTOM BXOAUTH B CTPEMUTEIBHOE
nuke! Panbine Bpl, HABEPHOE, YaCTEHBKO CJIBIIIAIN WA YATATI
pacxosxyio ¢ppasy: «HepBHBIE KJIE€TKM HE BOCCTAHABINBAIOTCS>.
Ho B 1998 roxy amepukano-mBecKkas KOMaH/[a YIE€HBIX BIIEp-
BbIE ITPOIEMOHCTPUPOBATIA: ) 83POCABLX 110081l NOABAKIOMCS HOBBLE
Hepenvie xaemxu (CM. mpuMedanue 1).

OnposepruyTo M eme OJHO IMOINyIApHOe 3a0JayKIeHUE,
OyATO MEHTAIBHBIN YIIAJOK, IT€PEKUBAEMBINA OOJBITNHCTBOM
CTApPEIOMUX JIoel, 00yCI0BIEH TNOEIbI0 HEPBHBIX KJIETOK,
KOTOPOM CBOMCTBEHHA HEYKJIOHHAS CTAOMILHOCTH BO BpEMEHU
(cm. mpumeuanne 2). Ha camom jieie OH 0OBIYHO SIBJISETCS pe-
3yJIBTATOM COKpPAIeHUs Y CJIa ¥ CIOKHOCTHU Jendpumos (Tak Ha-
3BIBAIOTCS] OTPOCTKU HEHPOHOB, KOTOPBIE HAPAMYIO ITOTYJAIOT
11 06pabaThIBAIOT UH(OPMALUIO, IIOCTYIAIOMIYIO OT JJPYTUX HEl-
poHOB, ueM u dpopmupyeTcs 6a3uc namaTu). Mecto BcTpedn
JAeHpuTa (IpUeMHUKA MH(OPMAIUN) C AKCOHOM (OTPOCTKOM
JPyroro HefpoHa, BBIIOJIHSIIOIUM POJIb IIEPEJATUNKA) — CU-
nanc. Ecm cuHAIIChl He Harpy:KeHbI PETryIspHON paboTOH, TO
JEHJPUTBI MOTYT aTpO(HUPOBATHCH, BCJIEACTBUE YETO U MPO-
HCXOJIUT CHIKEHHE CIIOCOOHOCTU 3aIIOMUHATh HOBYIO MH(pOP-
MaIf1Iio, a TAK)Ke€ BOCIPOU3BOJUTD CTAPYIO (paHee 3aHEeCEHHYIO
B IAMSTh).

JlOBOTBHO-TAKH JIOJITO yYEHBIE U BPAYU CIUTAIN: POCT JAEH/-
PUTOB Ha TeJaX HEHPOHOB — IPEPOTaTHBA JHUIIb JETCKOTO
Mo3ra. Tenepb BBIICHIIOCE: cmapoie HetiporbL MO2YM HaAPauueams
onuny ceoux dendpumos Oas eosmeuteHus (Komnencayuu) nomepo
(cM. mpumeuanue 3).
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MaBa |. Hempo6uka: HoBas Teopms TPEHMPOBKM MO3ra 11

Jlpyrue skcniepuMeHTBI IIOKA3bIBAIOT: HEHPOHHBIE I1EIIH,
CJIOKUBIINECS BHYTPU MO3TA B3POCJIOrO YEJIOBEKA, CIIOCOOHDI
npereprnesaTb 3(p@PeKTHbIEC TIEPEMEHDI — BOIPEKU IPEKHUM
yO€XIEHUSAM B TOM, UTO 3TA CIIOCOOHOCTb MCYE3AET BMECTE
C 1eTCTBOM. VIHBIMM CJIOBAMM, 3penviil 20106 HOT MO32 UEA0BEKA C YEe-
AUMEHUEM BO3PACTA COXPANALT 3AMEUAMEALHBLE WANCHL PA3EUBAMBCA,
adanmuposamovcs, MoOUPUUUPOBAMD Y30Pbl MeHCHEUPOHHBIX C8A3EU
(cM. mpumeuanue 4).

YT0ob6bI OCTaBaTbCA 340pP0BbIMI,
HeVIpOHbI HY>KOaloTCA
BO B3aMHDbIX CBA3AX.

Bce nogo6HbIE HAXOKN YIEHBIX JIEITM B OCHOBY HOBOH T€O-
puu TpEeHUPOBKU Mo3ra. ber Tpyciioii momoraeT uesiosexy noaiep-
KMBATH XOPOIIYIO 0611e(pU3IIecKyio popmy, a HEHPOOHKA MOXKET
IIOMOYb BaM «3apsi’KaThC MEHTATbHO», TO €CTh OCTaBaThCS CUACT-
JIUBBIM 00JIa/IaTesIEM 3/IPABOTO yMa U TBEPAOU ITaMATH.

HTak, HelipoObuKa HareJeHa Ha TO, YTOObI IOMOYb BaM
B 3PEJIOM BO3PACTE U MO3XKE YEPKUBATH HA JIOJKHOM YPOBHE
KUBOCTD, CUJIY ¥ THOKOCTH CAMOCTOSITEIBHOTO MBIIIJICHUS.
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